I embed the H-O framework with heterogeneous producers and their dynamic entry, exit and export decisions while the market structure is endogenous. Because of the endogenous market structure, contrary to the conventional export-driven mechanism, the competition elevates aggregate productivity through reallocating factors and changing producers' entry and exit decisions and therefore trade can have profound impact on those variables in import-competing instead of exporting sectors, which more accurately accords with intuitions and empirical observations. Besides, that H-O model with homogeneous producers and perfect competition is an isomorph, actually a special case, of this model, delivers the possibility for further extensions and test the implications by adapting theoretical and empirical tools based on traditional H-O model.
Introduction
Recently, the pure international trade theory apace pushes its frontier further by modifying its micro foundation through considering producers' heterogeneity such as differentiated level of productivity, exporting activities and size etc. buttressed by ample empirical evidences Jensen, 1995, 1999; Clerides, Lach, and Tybout, 1998; Foster, Haltiwanger, and Krizan, 2001; Roberts and Tybout, 1997a,b; Bernard and Jensen, 1999) . Specifically, empirical evidences reflect past empirical findings that firms or plants are heterogeneous in productivity and size even within a narrowly defined industry (Foster, Haltiwanger, and Krizan, 2001) , that some firms do not export because of significant fixed costs involved in trade (Roberts and Tybout, 1997a,b) , and that most productive firms self-select as exporters (Bernard and Jensen, 1999) . The theory pioneered by Melitz (2003) responses those findings by assuming a frictionless world where producers face constant elasticity of demand and a fixed cost involved in export. The first assumption causes equally proportional impact on home producers' market share when foreign producers enter home markets, elevating level of competition. The second assumption renders high-productivity producers the comparative advantage in export. Factors flow to those producers because of their higher derived demand of factors which comes from the needs to form the fixed export cost and satisfy extra foreign demand on their product. Low-productivity producers who cannot export are therefore contract in size or even exit. The reallocation of factors from low to high-productivity producers contributes to substantial, and sometimes even phenomenal, productivity growth at the industry level, the extra gains that traditional homogenous model cannot capture.
The so called export-driven mechanism generating productivity growth is therefore the asymmetric exporting activities between high and low-productivity producers not the increase of competition after trade, since all producers bear equal effect from it. Ignoring the prima facie role of competition in weeding out low-productivity firms delivers bizarre results when the model is extent to consider comparative advantage (Bernard, Redding, and K, 2007) . Only the effect of comparative advantage on procuring foreign markets is considered because of the export-driven force, and the impact on import-competing sector through increasing competition is missing. Awkward results such as the impact on forcing low-productivity firms exit is more profound in exporting sectors instead of import-competing sectors seem to contradict with intuition and empirical observations. This paper focuses on the import-competing mechanism by embracing Hsu (2009) with H-O framework and consider how the mechanism affects aggregate productivity and producers' entry, exit and export decisions across industries where the economy has different level of comparative advantages. I show that the impact on aggregate productivity and those decisions can be more profound in import-competing sector, which accords with intuition and empirical observations. Hsu (2009) is based on a continuous version of Feenstra (2003) 's translog utility function. This utility function corresponds to a demand function with an endogenous elasticity and is homothetic. The elasticity endogenously changes with level of competition which is changed by trade. Because of the homothetic utility function; therefore it is easy to extend this model into H-O framework and analyze how the effect is different within and across industries when countries are different in comparative advantage. In particular, because the elasticity is endogenous, the market structure is also endogenous; and, as will be seen, the traditional comparative-advantage-based models with perfectly competitive markets are special cases of this general type model. Besides, because of the free entry condition, how factors are allocated between sectors is the same as that of perfect-competitive environment. This implies that we can implement a translog GDP function to describe the supply side and the translog utility function to describe the demand side. Both of them are heavily used in the empirical studies on the comparative-advantage-based models and this property gives directions for further empirical studies.
The import-competing mechanism is already discussed in Krugman (1980) and is rarely new; however it has not been thoroughly discussed in a heterogeneous setup. Melitz and Ottaviano (2008) considerers this mechanism; nevertheless it is impossible to adapt their setup to consider H-O trade because the utility function they use is non-homothetic and is quasilinear. The paper is highly correlated with Bernard, Redding, and K (2007) who also consider the effect of trade on aggregate productivity and producers' heterogeneous behaviors in a dynamic setting with comparative advantage. However, because their frame work is an extension of Melitz (2003) , only export-driven mechanism is considered and as has been mentioned, it generates bizarre results that the impact is more profound in exporting sectors.
In the next section, I setup and solve the closed economy of this model. I also exercise some simple comparative static analysis to show the features of this model and pave the path to open economy analysis. In section 3, I introduce an open economy with asymmetric countries trading with or without ice-berg transportation cost. In both cases trade increases average productivity through imposing higher level of competition forcing low-productivity producers exit; although in the case with the transportation cost, not all producers export and the trade volume is lower in terms of intensive and extensive margin. The impact on average productivity through competition is therefore lower. 
where k ∈ {x, y} is the sector index, U k is the indirect subutility of sector k, 0 < β k < 1 ∀ k and β k = 1. I is the total income, P k (ω) is the price of variety ω in sector k and ω ∈ Ω k , where Ω k is the measure of a set of goods available in sector k. The total income is chosen as a numeraire. It can be immediately observed that a fraction β k of total income is spending on sector k due to the property of the Cobb-Douglas utility function. The subutilities of the two sectors, by applying a continuous version of Feenstra (2003) where proven can be obtained by request, comprise continuous num-bers of varieties determined endogenously and is homothetic:
The parameters of the function are chosen as the follows so that the utility is homogeneous of degree one in prices, and varieties enter the utility function symmetrically:
where γ > 0 affects the elasticity of demand, as will be clear later. Ω is the total mass of the potential varieties in this economy, which I treat as fixed and large. It should be noticed that the definition of γ k (ω, ω ) is not a normal function. It is mathematically called delta function. The integral of it at ω = ω has measure equal to −γ:
therefore when ω is a continuous measure, γ (ω, ω ) has value equal to γ Ω when ω = ω ; otherwise it jumps to ∞ but has measure equal to −γ when integrated at the point ω = ω . The market share of each variety can be easily obtained by differentiating equation (2) with respect to the log prices. This gives us
where
is the market share of product ω within the sector k. h k is defined as
is the average log price level in sector k. h k is decreasing with Ω k and is increasing with the average price of the industry; therefore it is the inverse measure of level of competition in that sector. A firm control more demand when the level of competition is lower in that sector. Notice that the total income is normalized to one so the s k also represents the total revenue of the firm.
The number of firms is continuous, so each firm treats the average price as given as it changes the price. The elasticity of demand can therefore be obtained as
.
The assumption that γ > 0 guarantees that elasticity is greater than unity. Because z k (ω) is a function of average price and the number of producers in sector k, the elasticity is not a constant, contrary to the conventional setting in trade models considering monopolistic competition (Helpman and Krugman, 1985) . It can be observed that equation (7) increases with Ω k and decreases with ln P k , meaning that when the market is more competitive, the demand faced by each firm is more elastic. It is clear to see that the market structure is endogenous, for instance, if producers are charging the same price and the mass of producers goes to ∞, the elasticity goes to ∞ as well. The market structure conforms to perfect competition. The elasticity also increases as γ increases. The property of homotheticity is also reflected on the result that the elasticity is independent of β k .
Production
It is assumed that there is a large number of potential entrants at each point of time. As shown by Figure 1 , at each point of time potential entrants first decide which sector to enter. Then they pay a fix cost in order to learn their productivity. The fixed cost is a fixed amount of intermediate inputs. The production functions of the intermediate inputs will be described later. The fixed cost is financed by issuing stocks. Productivity is drawn from a distribution function G(A), where A ∈ [0, A] is the productivity level. Finally they decide whether to produce after learning their productivity level. If they do not produce, they simply exit. At the end of each point of time, each existing producers encounter a probability δ to exit the markets without any reason. This can be treated as a natural death rate of producers. The equilibrium of those decisions at each point of time can be solved by backward induction. We care about the stationary equilibrium. The market structure is monopolistic competition in each sector; however as I mentioned, the higher the level of competition, the higher the elasticity and the less monopoly power each producer enjoys. The market structure degenerates to perfect competition when h k → 0 and when all producers have the same productivity level. This will be more clear after we solve the general equilibrium model. To produce one unit of good, producers have to use 1 A(ω) units of intermediate input; therefore the higher A(ω) is the higher the productivity of firm ω. To learn the productivity level, producers have to sacrifice f units of intermediate input. The intermediate input in each sector is produced by using the following technologies
where and K(ω) and L(ω) are capital and labor employed by firm ω ∈ Ω k . The production function is CRS and X sector is labor intensive. Suppose that producers know their productivity level. The CRS assumption implies that for a given factor price vector, (w, r), where w is the price of labor and r is the rental rate of capital, the marginal cost of producing the intermediate input can be obtained. Let c k be the marginal cost in sector k. Because each firm produces a unique variety, it has monopoly power and the price charged by it is a markup of its marginal cost, we therefore have
Therefore for a given level of competition, h k and factor price vector (w, r), equations (4), (7) and (8) determine the equilibrium price charged by firm ω. Those equations imply that right hand side of equation (8) is a function of P k (ω). Therefore equation (8) implies a mapping from P k (ω) to it self. The uniqueness and existence of equilibrium can be shown by Figure 2 . The left hand side of equation (8) is a 45 degree line in the P k (ω) − P k (ω) space and the right hand side of it is a downward sloping curve as proven in Appendix. The intersection determines unique equilibrium price charged by a firm for a given level of competition and factor price. Simple comparative analysis (the dotted line) also shows that when h k or w is lower or when A(ω) is higher, the right hand side of equation (8) move to the left and the price charged by the firm is lower.
Entry, Exit and Market Selection Decisions
The profit generated by firm ω in sector k can be obtained as:
which is increasing with z k (ω). It is clear that z k (ω) is higher when h k is higher, which happens when the mass of producers is lower, and when producers are on average less productive. z k (ω) is also higher when firm ω is more productive so it charges lower price. We can therefore write profit as a function of h k , A(ω) and (w, r).
A producer in each sector produces if and only if the profit is greater or equal to zero. Because for a given h k , and (w, r), π k (ω) is increasing with A(ω).
Therefore if an interior solution exists, there is an
This is, by following Melitz (2003)'s terminology, called ZCP (zero cut-off point) condition. Firms with A ≥ A k will produce; otherwise they exit. Therefore we should be able to write the equilibrium conditions as:
,
is the number of producers survive at each point of time; therefore N k is the number of entrants needed to have this amount of surviving producers. Combining equations (11), (4), (6), (7) and (8) it is easy to observe that for a given distribution of productivity within a sector and N k , equation (6) implicitly determines equilibrium average price level. The existence and uniqueness of the equilibrium price is shown in Figure 3 . The left hand side of equation (6) is a 45 0 line in the ln P k − ln P k space. The right hand side of it is an upward sloping line with positive intersection and slope smaller than one as proven in Appendix. This guarantee the equilibrium exists and is unique. Therefore for a given A k and N k we can derive the equilibrium level of price charged by each producers as well as the level of competition, h k . The profit of all producers is also determined. Hence the market share and profit of a producers with A ≥ A k can be written as a function of A, A k and N k 1 .
The ZCP condition can therefore be rewritten as
As I have shown in the appendix, for a given
Because a potential entrant has to pay a fixed cost f c k before learning his productivity level, the entrant will pay the fixed cost so long if the expected profit is higher than the fixed cost. The free entry implies that at equilibrium
is the long-run expected profit of a potential entrant. As shown mathematically in appendix and graphically by Figure 4 , the expected profit is decreasing with N k . Therefore for a given factor price w, the equilibrium level of N k can be uniquely determined.
Factor Market Equilibrium
The last endogenous variable to be determined is the equilibrium factor price vector, (w, r). Remind that the fixed cost is financed by issuing stocks. It is assumed that there is a complete financial market; therefore stock holders can well diversify their portfolio. This implies that at each point of time the dividend of a unit of stock is equal to the average profit of producers. This average profit level is a constant at stationary equilibrium which has the same risk-free feature as payment received by factor hiring for production. Under the condition that there is no friction in the factor market, each factor owner's compensation, no matter it is in form of wage, when he works for production, or in form of stock, when his endowment is used to comprise the fixed cost, is the same at equilibrium. The result that expected profit goes to stock owners combined with the free entry condition imply that total income equals to total factor income. The equilibrium (w, r) can be determined by the factor market equilibrium condition. Factors are used to produce intermediate inputs which is used for production and forming the fixed entry cost. Therefore the market clearing condition implies that
where a kL and a kK are input coefficients of factor L and K for industry k, and η k is the production level of intermediate inputs used in sector k. The left hand side of equation (14) is the demand of factors derived from the demand of intermediate inputs and the right hand side of equation (14) is the factor endowment. The level of factor demand at a given factor price vector depends on the commodity market clearing condition. This is what we are deriving now. Because at each point of time there are δ portion of producers die. This triggers new entrants to maintain equilibrium. The mass of new successful entrants must be equal to the mass of producers dying at each point of time to satisfy the free entry (FE) condition. This implies that
where N ke is the mass of entrants needed to maintain the FE condition. Substitute this relationship into the free entry condition, we know that
Therefore at each point of time, total profit is equal to the expenses on the fixed cost incurred by new entrants. The profit is transformed to "savings" of this economy to finance new entrants' fixed cost. This implies that at each point of time, total expenditure equal to total revenue of intermediate input producers
Because cy cx is decreasing with w r according to the Stolper-Samuelson theorem, we therefore have a negative relationship between ηx ηy and w r . This is the DD curve in Figure 5 . Each point on it represents the demand of the intermediate inputs given the relative factor price. On the contrary, the SS curve summarizes the relative supply of η k at a given relative factor price. Under the assumption of the production function, it is upward sloping for sure.
The equilibrium of the closed economy is summarized by Figure 5 . Once the equilibrium relative factor price is determined, the absolute factor prices can be obtained by the assumption that total factor income is equal to one. The absolute level of η k can be obtained by solving equation (14) when the equilibrium factor prices are known. The production level, price and profit of each variety can be obtained from the profit maximization condition given the equilibrium factor prices, A k and N k . Equation (10) and equation (13) determine equilibrium level of marginal producers' productivity and N k . Equation (15) Figure 4 this implies that N x and A x increase (the dashed line). Similar graph can be drawn to show that N y and A y decrease. Therefore the average productivity in X sector increases and that in the Y sector decreases. The level of competition in X sector increases while that in the Y sector decreases 2 . At each point of time there will be more new entrants in X industry and there will be less new entrants in Y industry. We therefore obtain the first proposition:
Proposition 2. When the demand of a sector increases relative to the other sector, the average productivity, level of competition, and the mass of new entrants at each point of time to maintain equilibrium must increase while those variables in the other sector must decrease. In the industry where demand increases, the reward of the factor intensively used in production in that industry increases while that of the other factor decreases.
The mechanism behind the result is simple. When the size of demand increases, the profitability of that sector also increases. This triggers more entrants and therefore increases the level of competition in that sector; therefore low-productivity firms exit.
Proportional or disproportional Increase of Factor Supply
Suppose that both factors increase λ times, where λ > 1. The relative demand and supply shown in Figure 5 remain the same (the solid line). Endogenous variables other than A k , N k and N ke remain the same.
The increase of factor supplies enlarge the size of the economy. Because we normalize income equal to one, the effect is reflected on the proportional decrease of marginal cost of producing intermediate inputs. As shown in Figure  6 , this reduces the fixed cost of entry. More potential producers will entry, which pushes A k up. Because N k increases, N ke also increases. This implies that the average productivity as well as the level of competition increases in both industries. We therefore have the following Proposition:
Proposition 3. When the supplies of all factor increase proportionally, the A k , N k and N ke increase while other endogenous variables remain the same.
The mechanism behind the result is simple. Because the increase of factor supply reduces the factor prices, the expected profit of entry is greater than the fixed cost. This increase the mass of new entrants at each point of time and the level of competition increases. Higher level of competition increases the elasticity of demand and reduces the profitability of marginal producers; therefore they exit the markets and A k increases.
Suppose that the supply of labor increases while the supply of capital remain the same. Figure 5 shows that the result is the same as the Rybcznski effect in the traditional theory. The relative supply of intermediate inputs moves to the right and w r decreases (dashed line, S S ). It is clear that c x must decrease; however, whether c y will decrease or not depends on the elasticity of substitution of factors and commodities 3 . Because c x must decrease, we are sure that the level of competition, A x , N x , N xe in X sector must increase. If c y increases, the increases. The same reasoning can be used to argue that the level of competition in the Y sector must decreases.
same impact operated in Y sector; otherwise the level of competition, A y , N y and N ye decreases.
When c y increases after change of factor supplies, it is clear that Ax Ay increases. However, when both c x and c y decrease, it is not clear whether Ax Ay will increase or not. It seems that Ax Ay will increase because cx cy decreases. However the relative impact on the level of change of productivity of the marginal firms also depends on the level of competition prior to the change of factor supplies. It is easy to show the elasticity of A k on c k increases as the level of competition decreases. The elasticity is
It is obviously increases when h k increases.
Suppose that both supply of labor and capital increase but supply of labor increases relatively more. As shown in Figure 5 , Rybcznski effect implies that the relative supply of intermediate inputs moves to the left (the dashed curve S S ). Equilibrium level of w r decreases and the Stolper-Samuelson theorem implies that cx cy decreases. The same argument shown in the previous paragraph can be used to infer that the c y must decrease; however, whether c x will decrease or not depends on the elasticity of substitution of factors and commodities. When c x increases after change of factor supplies, it is clear that Ax Ay decreases. Hoever, when both c x and c y decrease, it is not clear whether Ax Ay will increase or not as mentioned previously. We therefore obtain the following Proposition:
Proposition 4. When one of the factor endowment increases, the effect on factor rewards and production level of intermediate inputs are the same as H-O framework. The level of competition, number of entrants and productivity level of marginal firms increase in the industry which intensively use the factor whose endowment increases. The impact on those variables of the other sector depends on the elasticity of substitution of factors in both industry. The relative change of productivity of marginal firms,
, depends on the elasticity of substitution of factors and the level of competition prior to the change of endowment.
Open Economy

Costless Trade
We first analyze the case when there is no friction of trade. Suppose that there are two countries. Country 1 is capital abundant while country 2 is labor abundant. As shown in Figure 7 , the equilibrium of commodity trade is the replicate of fully integrated world economy where factor prices are equalized. As H-O of substitution of factors is zero, ηy must decrease in order to satisfy factor market clearing conditions. Because the elasticity of substitution of subutilities in the two sectors is equal to one, cy must increase. theory predicts, country 1 specializes in Y industry and country 2 specializes in X industry. Country 1 is the net exporters of varieties in Y industry while country 2 is the net exporter of varieties in the X industry. The impact of trade on A * k , h * k and N * k in both countries is the combination of the effects of proportional and disproportional increase of factor supply as described in the previous section. For instance, regarding to country 2, movement from autarky to fully integrated world economy has similar impact on those endogenous variables when a country first increases both endowment proportionally and then increases capital endowment with fixed labor endowment.
The intuition is summarized by Figure 8 , which shows the autarkic equilibrium of country 2 and the equilibrium of the integrated world economy. Curve 22 and W W are PPFs of country 2 and the integrated world economy respectively. Curve W W is the PPF if labor endowment expands to the level of integrated world economy while the endowment of capital expands proportionally with it. Point A is the autarkic equilibrium of country 2. Point D is the equilibrium of integrated world economy. Because country 2 has comparative advantage in X industry, W W is baised to η y compared to 22. By comparing A * k , N * k and h * k at point A and D, we can see how trade affects the industry productivity and level of competition in each industry in country 2. As shown in Figure 8 , the impact can be decomposed into two parts. The movement of equilibrium from point A to point B in Figure 8 is the effect described by Proposition 3. The movement of equilibrium from point B to D generates the same impact as that described by Proposition 4.
Therefore according to Propositions 3 and 4, trade must decrease the marginal cost of production of the intermediate inputs in industry Y while it has positive or negative impact on the marginal cost of intermediate inputs in industry X depending on the relative strength of forces described by Propositions 3 and 4. If trade replicate integrated world economy, it must be true that c x decreases after trade but the level of reduction is lower than that of c y . If N y ≤ N x under autarky it is possible that after trade A * x A * y decreases and trade has larger impact on average productivity of industry which the country has no comparative advantage. It is different from what described by Bernard, Redding, and K (2007) that trade has the highest impact on the industry with comparative advantage and has endogenous Ricardian effect. We obtain the following Proposition: Proposition 5. When the level of competition prior to free trade is lower in the industry without comparative advantage which is more likely when the demand on it is relatively small, the impact of trade on the productivity level of the leastproductivity producers is relatively higher in the industry without comparative advantage.
Costly Trade
The model can be easily extent to trade with a transportation cost. Suppose that a producer incurs an ice-berg transportation cost τ > 1 when it ships goods to foreign country; therefore the marginal cost of production to serve foreign market increases τ times compared with that to serve domestic market. The existence of transportation cost immediately generates discrepancy in factor prices. We use the total world income measured by the F.O.B. price as numerative.
Let j ∈ 1, 2 be the country index. The least-productivity firms of industry k in country j who export have the productivity level satisfying the following relationship
where A kχj is the productivity level of the least-productive exporters in country j. Compared with the productivity level of the least-productivity native firms in country j , the productivity level of the least-productivity exporters in country j must either have productivity high enough or face relative cost of intermediate inputs low enough to compensate the disadvantage caused by the transportation cost. Actually, we can treat all exporters with productivity A in country j as a native producers in country j who face the same cost of intermediate inputs, c j , as producers in country j but has productivity level adjusted as
Thinking in this way will be helpful for us to determine the equilibrium.
The level of competition h kj can be written as
where µ kj and µ kχj are productivity distribution of all domestic producers (non-exporters and exporters) and only foreign exporters respectively. Treating foreign exporters as native producers whose productivity is adjusted by the transportation cost and comparative advantage, equation (19) has similar structure form as that under autarky. Therefore, as shown in appendix, it is still true that for a given level of A kj , A kj implied by equation (18), vector N k = (N kj , N kj ) and vector of factor pricew = (w 1 , r 1 , w 2 , r 2 ) the right hand side of equation (20) is increasing with ln P kj but with slope smaller than one and has positive intersection in the ln P kj − ln P kj space. Therefore the equilibrium average price is determined by the way similar to Figure 3 . Now for the least-productivity domestic producers, their market share in the industry can be written as
As shown in appendix, for given N k and w, z kj (A kj ) is decreasing with A kj . We therefore can obtain unique A kj satisfying above equation. A kχj can be obtained from equation (18). Therefore we can write h kj as a function of N k and w h kj = h kj (N k , w) and
where w j = (w j , r j ). N k and w can be obtained by the free entry conditions and the factor market clearing conditions.
Substituting equation (23) into equation (22) and time both side of equation (22) with δN kj and using the fact that at stationary N kej = δN kj we observe that aggregate profit is equal to the total fixed cost incurred at each point of time δN kj π kj = δN kj f c kj .
This implies that all expenditure on varieties equal to the expenditure on the intermediate inputs produced in different locations. As in the free trade case, trade in varieties replace trade in intermediate inputs.
Therefore the equilibrium value of N k and w can be summarized by Figure 9 . DD is the relative demand on intermediate inputs derived from the demand on varieties and SS is the supply of intermediate inputs derived from the PPF of production of intermediate inputs in each country. The existence of the transportation cost has similar impact on trade volume if evaluated as the "intermediate input" content of trade that prevent factor rewards from converging. At the given equilibrium factor price vector determined by Figure 9 , the equilibrium vector N k can be determined by substituting w into equation (22) and using this free entry condition in both countries to solve N k1 and N k2 simultaneously. It is easy to argue that the solution must be unique 4 . The F.O.B. prices can be obtained by equating quantities of "import" and "export" of intermediate inputs and the assumption that total world income measured by these prices is equal to one. F.O.B. prices are obviously functions of τ and other exogenous variables. The distribution of income between two countries then can be measured by using these prices and distribution of endowments.
Notice that introducing a transportation cost does not change the shape of the model. It is still true that the impact on the productivity level of the leastproductivity producers can be larger in import-competing sector; however the impact is smaller because transportation cost reduce volume of trade, therefore, the level of competition.
Conclusion
I have proposed a plausible model to consider the intra-industry trade, interindustry trade generated by the difference of factor endowment and the different entry, exit and export decisions of heterogeneous agents when elasticity is endogenous. The model has the nice property that it is an isomorph of the traditional H-O model with homogenous agents. The equilibrium can be summarized by the demand and supply of intermediate inputs derived from the demand of varieties and the PPF in producing those intermediate inputs. Micro behaviors and characteristics of producers then can be traced back once the equilibrium summarized by the supply and demand is obtained. Another nice property of this model is that the market structure is endogenous; therefore, the traditional H-O model is actually a special case of this general type model.
The endogenous of market structure implies that the impact of trade on industrial productivity comes from import-competing instead of export-driven mechanism in Bernard, Redding, and K (2007) . The implication is therefore different. The impact on the productivity level of the least-productivity producers can be larger on the import-competing sector. It happens most likely when the demand on the import-competing sector is relatively small prior to trade.
The isomorphic property implies that the empirical implications of this model can be tested by using the empirical methodologies built on the traditional homogenous-agent models. For instance the demand can be summarized by the translog utility function and the supply summarized by the translog GDP function. All micro behaviors are summarized by these two functions; therefore aggregate data is enough to test the impact on aggregate variables, in particular the average productivity level, across industries. This is an interesting direction for future research.
will change the markup of producers faced by consumers in both countries and therefore their derived demand on intermediate inputs. The demand on ηx produced in country 1 increases while that in country 2 decreases. However, given the unique equilibrium factor price vectors, the production level of intermediate inputs remain the same. Therefore the excess demand of ηx in country 1 decreases while the excess supply of ηx in country 2 increases. The volume of the "intermediate input" content of trade must be lower at equilibrium A. This is a contradiction, because under the same factor price vectors, the trade volume is the same in both equilibrium.
Appendices A Existence and Uniqueness of Equilibrium Price
For a given level of factor price, w, and level of competition, h k , by taking derivative of the right hand side (RHS) of equation (8) with respect to P k (ω) shows the RHS is decreasing with p k (ω).
The left hand side of equation (8) is clearly increasing with p k (ω) and is a 45 degree line in a P k (ω)-P k (ω) space. These imply the figure shown in Figure 2 . It can also be shown that
Therefore, price charged by a producer is increasing with production cost affecting by factor price, and decreasing with productivity or with the level of competition.
B Existence and Uniqueness of Equilibrium Average Price
For a given A k , N k and w, by taking derivative of the right hand side (RHS) of equation (6) we get
This implies that the right hand side of equation (6) increases slower with ln P k than the left hand side of it does. As shown in Figure 3 , the average price exists and is unique given other endogenous variables, A k , N k and w.
C Existence and Uniqueness of Marginal Producer's Productivity Level
For a given N k and w, we can show that
where the first term is the effect on z k through the change of A k on h k and the second term is the effect through the change of A k on price charged by the least-productivity producers given a fixed h k . This implies that for a given N k and w, z k (A k ) is decreasing with A k . We therefore can obtain a unique A k such that z k (A k ) = 0. This is the productivity level of the least-productivity producers at a given N k and w.
D Existence and Uniqueness of Number of Entrants
By tanking the the left hand side (LHS) of equation (13) with respect to N k , we obtain
The terms in parentheses describe the impact on h k when N k increases. The second term in the parentheses is the impact on h k directly though change of N k while A k is fixed. This term is obviously negative. The first term describes the effect that when N k changes, A k also changes; therefore it has impact on h k . However, the impact is zero because the least-productivity firms occupy zero market share. It can be shown that
because z k (A k ) = 0. The results imply that the LHS of equation (13) is decreasing with N k as shown in Figure 4 .
E Costly Trade Between Two Asymmetric Countries E.1 Existence and Uniqueness of Equilibrium Price
For a given h k and w, the proof of the existence and uniqueness of equilibrium price charged by each producer, whether he exports or only focuses on domestic market, can be derived in the same way as described in section A because when when an exporter produces a product to serve foreign market, the existence of transportation cost can b be treated as a parameter which just proportionally reduces his productivity level.
E.2 Existence and Uniqueness of Equilibrium Average Price
By taking derivative of the right hand side (RHS) of equation (20) Therefore, the slope of RHS is increasing with ln P kj but at a slower rate than the left hand side of equation (20). This implies a unique ln P kj for a given N k , w, A kj and A kχj implied by equation (18) 
